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INTRODUCTION

In general, it has been reported that care on a stroke unit, compared to care on a general 
ward, improves long-term survival and functional state, as well as increasing the proportion 
of patients who are living at home 5 years post-stroke (Indredavik et al., 1997; Candelise
et al., 2007).

This has been used as evidence to suggest that stroke services should be separated from 
services for other forms of acquired brain injury (ABI); but is this really necessary?

No studies appear to have addressed the question as to whether an ABI service (designed 
primarily for traumatic brain injury – TBI) can provide similar benefits for those who have 
had a cerebrovascular accident (CVA) and those with TBI.

The ABI services, investigated in this study, use interventions based in an assessment of 
the individual’s neurological and neuropsychological deficits by a psychology led 
interdisciplinary team. The person-centred rehabilitation programmes take into account 
these deficits. Management of behaviour that challenges is based on the principles of 
behavioural psychology, goal setting is used, and compensatory strategies are developed 
with the individual. The  ultimate goal of this holistic approach is to enable the person to 
return to as independent and participatory a life as possible (Oddy & Ramos, in press). 

The efficacy of intensive residential rehabilitation in helping individuals with ABI to achieve 
mood and behavioural stability, improve cognitive skills and develop a consistent schedule 
of activity that enables increased participation in society has been well established (e. g. 
Altman et al, 2010). However these studies have involved samples of individuals with 
mixed ABI aetiologies (e.g. TBI, CVA, hypoxia, etc).

What has not been explored is whether those with CVA and those with TBI would benefit 
equally from admission to a holistic neurobehavioural rehabilitation setting.

MAIN AIM: To investigate the effectiveness of intensive residential neurobehavioural 

rehabilitation programmes for both those with TBI and those with CVA.  

Using outcome data, we evaluated whether different services were needed for CVA and TBI, 

RESULTS

RESEARCH AIMS & PREDICTIONS

Paired samples t-tests showed that all MPAI-4 scores at discharge were significantly better 
than those observed at admission for TBI and CVA (all p < .01).

Differences in progress between groups were investigated with analyses of covariance. 
Potential covariates were evaluated including age, sex, length of stay in the programme, 
time since injury and MPAI-4 scores at admission. Bonferroni corrected p-values  were 
used (p = .01). Age, length of stay and MPAI-4 at admission correlated significantly with 
MPAI-4 scores at discharge and were included as covariates in subsequent analyses.

At discharge, no differences between groups were found for Abilities (CVA = 53, TBI = 55), 
Adjustment (CVA = 53, TBI = 55), Participation (CVA = 53, TBI = 58), or MPAI-4  Total 
scores (CVA = 52, TBI = 58).

IMPLICATIONS

Figure 1. Average MPAI scores at admission and discharge for TBI and CVA service 

users separately.

• Both those with TBI and those with CVA show comparable improvements across all indices 
measured.

• The results suggest that an intensive residential programme is equally effective for TBI and 

Note . MPAI-4 scores were reversed, such that higher scores reflect better outcomes.

40

50

60

Admission Discharge Admission Discharge

CVA TBI

A
v

e
ra

g
e

 M
P

A
I-

4
 (

re
v

e
rs

e
d

)

Time and Diagnosis

Abilities

Adjustment

Participation

Total

Using outcome data, we evaluated whether different services were needed for CVA and TBI, 
or whether those with CVA would show similar benefits to those with TBI from the treatment 
provided in neurobehavioural units.

HYPOTHESIS: The person-centred and inter-disciplinary nature of the intervention 

suggests that the benefits of rehabilitation will be comparable between the two 

diagnostic groups (TBI vs. CVA). 
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METHOD

DESIGN: A retrospective analysis of program evaluation data for TBI and CVA was used. 
Individuals with TBI (n = 244) and CVA (n = 105) were included. 

INTERVENTION: An intensive residential rehabilitation programme following the principles 
described by Wood and Worthington (1999), Malec (2008). 

OUTCOME MEASURE: The Mayo Portland Adaptability Inventory – 4 (MPAI-4; Malec, 
2005). The MPAI-4 was specifically designed for the post-acute assessment of people with 
ABI and the evaluation of rehabilitation programmes. The 29 core items of the inventory 
are grouped into 3 subscales:

1. Ability Scale: Comprises items focusing on mobility, use of hands, vision, hearing, 
dizziness, motor speech, verbal and non-verbal communication, attention and 
concentration, memory, and fund of information.

2. Adjustment Scale: Includes items that measure psychological adjustment following 
the injury (e.g. anxiety, depression, irritability, anger, pain, impaired self-awareness, etc.) 

3. Participation Scale: Comprises items that evaluate the roles in society including the 
degree of social contact, initiation and money management ability.
MPAI-4 reversed standardized scores (such that higher scores reflect better outcomes) 
between 30-40 suggest moderate-to-severe limitations, when compared with others with 
ABI, scores between 50-60 suggest mild limitations.
The MPAI-4 was completed by members of the multi-disciplinary clinical team on 
admission and discharge as part of a routine set of outcome measures collected across 
BIRT units. 

PARTICIPANTS: Table 1 shows the demographics of all service users who fulfilled the 
requirements of the present study. However, as is common with outcome studies, at the 
time of analysis not all of the service users had complete sets of data. Therefore, the final 
analysis was conducted on MPAI-4 data of 214 individuals (TBI n = 150, CVA n = 64).

LIMITATIONS

CONCLUSION

• Lack of treatment control group: As there is no treatment control group we cannot be 
certain that the effects found here are a direct result of the intervention. We also cannot 
account for  any levels of spontaneous recovery which may have occurred.

• Use of outcome measures: There may have been a degree of underestimation of change 
inherent in the use of the MPAI-4 at different stages of rehabilitation.

FUTURE WORK

Overall the results suggest that an intensive community based, residential rehabilitation 
programme is equally effective for TBI and CVA. In times of economic constraint, it is hard 
to justify two separate services if one can benefit both groups satisfactorily.

• Compare the size of  treatment effects in community based residential services with 
specialised stroke services; specifically is the neurobehavioural approach to rehabilitation 
more or less effective for stroke patients than existing stroke services?

• Replicate the results in other services following the neurobehavioural approach to 
rehabilitation.

• Perform similar comparisons using measures specifically designed for stroke patients. 

TBI CVA

N Mean (SD) N Mean (SD)

Age (years)** 38.78 (15.21) 51.95 (12.99)

Gender

Male 203 66

Female 41 39

Time Since Injury**

(years) 2.48 (5.83) 0.48 (2.12)

Length of Stay ns

(months) 5.67 (5.00) 5.97 (5.05)

Table 1. Demographic characteristics of participants

• The results suggest that an intensive residential programme is equally effective for TBI and 
CVA and therefore support the use of a holistic neurobehavioural rehabilitation model for 
both sufferers of stroke and TBI.

** = p < .01; ns = non-significant


